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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the International application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-4, 7-10, 12, 16, 23, and 24 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Aylward et al. in U.S. Patent number 6,690,816 (hereinafter known 
as Aylward). Aylward reveals the following: 

A method (col. 2, line 19) of automatically tracing a line-structure (i.e. 1-D central 
track... along the tubular object's length, col. 6, lines 29-32) comprising an end in 
an image, the method comprising the steps of: 

locating a seed point (i.e. a seed point may then be designated, col. 6, lines 26- . 
27;fig. 5, item515); 

defining a position (i.e. locations where candidate seed points exist, col. 10, lines 
25-26) and a direction (i.e. direction of maximum intensity, col. 1 1 , lines 2-5; fig. 
5, item 520) for the seed point; 

tracing a centerline of the line-structure from the seed point (i.e. Seed points are 
starting locations in the image where tubular object extraction begins and are 
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preferably designated near the 1-D central track of interest, col. 7, lines 28-30); 
and 

stopping the centerline trace at the line-structure end (i.e. A test is performed... to 
determine if any stop criteria are met, col. 11, lines 59-60). 

Regarding claim 2, Aylward reveals the following: 
The method of claim 1 wherein the step of locating a seed point comprises 
identifying a plurality of candidate seed points (i.e. a large number of seed points, 
col. 8, lines 6-11; candidate seed points, col. 10, lines 8-11) and selecting a seed 
point from the plurality of candidate seed points (i.e. automatically identifying 
seed points, col. 9, lines 56-59). 

4: Regarding claim 3, Aylward discloses the following: 

The method of claim 2 wherein the step of identifying the plurality of candidate 
seed points comprises identifying image data points that (1) are a local intensity 
maximum (i.e. searching the... image for seed points, and testing each image 
element using the tubular extrema criteria, col. 9, lines 56-59; Tubular Extrema 
Criteria, col. 8. line 13; The point may be a local maximum, col. 8. line 38), and 
(2) have an intensity of at least a sum of a median intensity value and an 
intensity standard deviation over the intensity variation of the image (i.e. intensity 
threshold... determined by analyzing image statistics, such as, for example. 
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performing a histogram analysis to estimate the mean and standard deviation of 

intensities, col. 10, lines 11-17). 
It is noted that the histogram cited above represents intensity values grouped into bins, 
one of which consists of a sum of median values. 

5; Regarding claim 4, Aylward reveals the following: 

The method of claim 2 wherein the step of selecting the seed point comprises 
calculating a position intensity (col. 10, line 7) and a boundary direction at a 
plurality of boundary points surrounding the plurality of candidate seed points (fig. 
7, vectors 715a, 715b, 735a, and 735b, which are directed toward the boundary). 

6.' Regarding claim 7, Aylward discloses the following: 

The method of claim 2 wherein the step of selecting the seed point comprises 
calculating an intensity of the image surrounding the candidate seed point (i.e. 
The point may be a local maximum, col. 8. lines 38-40). 

1\ Regarding claim 8, Aylward reveals the following: 

The method of claim 7 wherein the step of selecting the seed point comprises 
evaluating the intensity homogeneity surrounding the candidate seed point. 

When the local intensity of a candidate seed point is measured as in claim 7, the 

intensity homogeneity is also evaluated as a direct result. 



Application/Control Number: 10/058,543 Page 5 

Art Unit: 2625 

8. Regarding claim 9, Aylward reveals the following: 

The method of claim 1 further comprising refining the seed point position by 
extrapolating toward the centerline from a plurality of boundary points (fig. 5), the 
boundary points representing positions on a surface of a generalized cylinder, 
and the seed point representing a position on a center axis of the generalized 
cylinder (refer to col. 4, lines 27-34, for a description of the properties of tubular 
objects, which correspond with the model of a generalized cylinder). 

9: Regarding claim 1 0, Aylward reveals the following: 

The method of claim 1 wherein the step of tracing the centerline of the line 
structure comprises translating from the seed point to a trace point (i.e. The 
gradient of the image at the seed point is then computed to provide the direction 
of maximum intensity assent, and a step is taken in this direction to a point at 
position Xj, col. 1 1 , lines 33-36). 
Aylward states that the point Xj will may lie on the centerline, but it might be an 
intermediate point of local maximum intensity (see col. 11, lines 2-5; fig. 5). 

10. Regarding claim 12, Aylward reveals the following: 

The method of claim 10 wherein the step of tracing the centerline comprises 
refining a position of the trace point. 
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See fig. 7 and col. 12, lines 22-31, where Aylward describes a "shift-maximize" process 
in which a calculated trace point location derived from a tangent vector is adjusted if it 
does not lie at a cross-sectional intensity maximum. 

1 1 . Regarding claim 16, Aylward discloses the following: 

The method of claim 1 further comprising creating an image analysis output, the 
image analysis output selected from one of a graph-theoretic or a tabular 
representation. 

Refer to fig. 17, which shows images of a vascular network obtained by vessel tracking. 
Aylward states that vessel connection information can be shown (col. 22. lines 42-49). 
This is a type of graph-theoretic visualization, which is one of the two alternative display 
methods specified in the claim. 

12. Claim 23 is the same as claim 1 , except that it refers to a system and means 
instead of a method. Aylward discloses a system for processing tubular objects. This 
system includes a computer processor and memory with stored instructions (col. 2, lines 
42-54; col. 17, lines 45-59; fig. 15, items 1510, 1550). This constitutes an image 
analyzing system with means as described in claim 23. The computer is reconfigured by 
the instructions to become the claimed means when performing the method steps. 
Thus, claim 23 is rejected on the same basis as claim 1 . 
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13. Claim 24 is identical to claim 1, except that it specifies a machine-readable 
storage device containing a program. Aylward also discloses the same type of device, 
as noted in the discussion of claim 23 (see fig. 15). Therefore, claim 24 is rejected on 
the same basis as claim 1. 



Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth In section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

15. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Aylward as applied to claims 1-4 above, and further in view of the article "Rapid 
Automated Tracing and Feature Extraction from Retinal Fundus Images Using Direct 
Exploratory Algorithms" by Can et al. (hereinafter called Can). 

16. Regarding claim 5, Aylward reveals the method of claim 4, on which claim 5 
depends. However, Aylward does not reveal the following: 

The method of claim 4, wherein the step of selecting the seed point comprises 
evaluating the boundary directions at the plurality of boundary points. 
Can discloses a set of validation rules for seed point selection, and these rules require 
the evaluation of boundary directions (see p. 131. col. 2, lines 24-43). Aylward and Can 
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describe analogous art involving automated tracking of blood vessels. Therefore it 
would have been obvious to one skilled in the art at the time of the invention to modify 
the method of Aylward by Including the filtering method of Can because this eliminates 
invalid seed points. 

17. Regarding claim 6, Aylward reveals the method of claim 4, on which claim 6 
depends, but he does not reveal the following: 

The method of claim 4 wherein the step of selecting the seed point comprises 
evaluating a boundary edge at the plurality of boundary points. 
This method is revealed by Can, who states, "...the tracing algorithm... is designed... to 
follow the strongest edge whenever a branch point is encountered... the tracing 
algorithm is initiated at several points, and the traces are combined." See p. 131, col. 1, 
lines 49-55. See also fig. 3 on p. 129. 

Allowable Subject Matter 

18. Claims 1 1 and 13-15 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

19. Claims 17-22 and 25 are allowable because sections c, d, and e of independent 
claims 17 and 25 were not found in the prior art. 
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20. Any inquiry concerning this communication or earlier communications from tlie 
examiner siiould be directed to Michael W. Bowen whose telephone number is 
(571)272-5969. The examiner can nomnally be reached on M-F 8AM-5:30PI\/I. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on (571)272-7453. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public- PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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